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LIQUID CRYSTAL ALIGNMENT LAYER, METHOD FOR MANUFACTURING 
LIQUID CRYSTAL ALIGNMENT LAYER, AND LIQUID CRYSTAL DISPLAY 
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Abstract of JP 2003255349 (A) 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a liquid crystal alignment layer 
without using rubbing treatment, the liquid crystal alignment layer, and a liquid crystal display element 
using the same. ; SOLUTION: The method for manufacturing the liquid crystal alignment layer 
includes a step for irradiating a thin film of polyamic acid formed on a substrate with polarized or 
unpolarized radioactive rays and subsequently heating the formed thin film of polyamic acid having a 
liquid crystal aligning property. The obtained liquid crystal alignment layer and the liquid crystal display 
element using the same are also provided. ; COPYRIGHT: (C)2003,JPO 
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mm. 

[00 0 1] 
[0002] 

Vh'-f -y^flettct, ?Sa^^^C0«W*^^rat'9 OiS 
l2LBIS!Wtcmt.&<J:3t-Lt^STN (Twisted Nem 
atic) STN (Super Twisted Nenatic) MJSA 

[00031 ifriB. m^-^/i^izmfm^'^mm^-^^ 

^mzii. mmmmizii^v 5: }^^b^(^^mm^mf^ 

{inzz-t^z.tizx*) mmimm^n^-t?> i^^^y-t^ 
Man X hcnmx'^nvj:^ tv^^aat j; hm^(^WM 

[0 0 04] MifB<^BSrei&5f^i/55ai;j:'5 
Xftoh. ^coiLWP^zil.ZLW^^l^fz'O . ^Wfi 

w,^mmm<>z\,^z.*)mmL. mTr^^-m^^s^-rh 

MHt^D. tfz. TFT (thin film transistor) 

9^^Lfzmm%'^z^'>xTF 



[0005] m^^Mzm'thm^mim-^^hm<o^ 

J: d ^Ml\mizi.it\,i. 19 ^ll^-TS c: 

[0006] L^/&s^> . ^£0 ct 3 Lit 

■^.10 0 ''cm_h<o^ajK^:'^aiBl^a3&^^«^^^'S. c t 

[0007] mLm^m^cowm}^i.t. ru^fwn^ 

§:ffl^■^T. mk(r>%wmmi,z3:h^m^n'^fz^. r 
U'f-/Pb:ft^#^jt*t^i±, mmm±^ixrzm»m<nm 
m^mmi^^^tx iwrnx-^ o -mtiih ->t:. t*> 

[0008] ^<^iBl6lj£t=:*3V^T. Tl^f-zl^-hrft^ 

Ltimmmm.<^n,^^ hMzmA-t^-nH^z^ 
m$mm^^tih!Lt\izhh. -if. s^^-yh (scha 
dt) i^it. mmLfzmmmm<^mM^i^hfHz^n^j: 
■jfmizm^mMmiiw&stihmA^m^^hm'^izii. 
1 mm^rimymmmtiz x d yv^)v vn-tmhixh 

C:i:SrH)!iJ>*HCtTV^S (Nature, 381, 212 (199 

6) ) . itoj: d^mm<^mimh lt. mi-mn^^ 

[0009] 

[i^Bfl3&*wg«iL<j:^^:-ri.ifiS] ^^<^mmt. 
m^$i±v:m%mmzmii:iimmpimr>^:m^m 

[0010] :ip:?m<Dm<r>nmi±. mmmmizm^tt: 

mmi^z. ^cr>nM<^ h!V(r>:f3^ifmmii-^i^m<^x\^ 
Lfzwrnm^m^-th t j; o . i sptco,^ 

[0011] ^^BM<DimBmii. J; •?# 

z.nzh&. 

[0012] :^WM^^ ^^zm<^Bmii. ^WM<r)m^ 
[0013] <bt:ffiiOa99i3 itXjfiMJi. m 

[00 14] 
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mM^commim.mLxmB%mm^^n^-tt ^ h * 

[00 15] *%BB(:i;tL«s\ w.2i,z^ ^mmjctm 
f,zm^itzmmit<o-mm t , jj*:v ^xm^ s 

[0016] ^^mizxmi. msiz^ ^^m(^±siB 
maxmmi. ^^m<^±mijmizi^mi^iit:m^ 
m}flimi,zj;:-oxmm^h.h. 

[00 1 73 :^mmizj:tiif. ^^mcD±mBmt5Xx/ 

mi^izx-^xm^^ti^. 

[0 0 18] 

^\^zt^z$)^. -mz^ mi\inmizi5^^x+»^j:m 

[ 0 0 1 9 ] U r S i^^ti, Solute j; OW^tcid^U 

m<mmizmim^mm-t^ c t tc<fc o +*^?sftiBi^ 

^m^'^xnhtih -f 5 vitmmizj: n . mm^m^ 
^-ox. ^^m<^-:ifmizitiii. mmLm^K + 

[00 20] $^>t:, m<^^zb^z. ^^^mmi. 2|s 
mmco:frmzj:^m^<^m^mf^mmn^u-! s 

mLtzmmmm<7)'m<i' hMz^^^j:U\^t^^t:: 

%mmzmxtz:mm.H^m^ u s k ^x. 115 

[0021] 



[0022] *McfcUTfflv^^>fx^ ) 
;W>K>'^il7j<!H9i: LT{±. mtii. 2. 3, 5 - h U 

:^fl':r^ym—M^'^. 1, 2, 3, 4-i^:?ay'^yr- 

h^)(ffV7iiym:imyi<.^. 1, 3-v'j'<f-/v~i , 2. 

3, 4->':J'ay:S'yf-h7:<f;l^*'y|ti:*S7j<!t%. 1, 

2. 3. A-iy-^x3^y^y'fY'y:^)Vt^ymzMyi<. 

3, 5, 6-^U;{?;^^^^^v'y;^rf^;^■^>-2-i^ 
mzM7mi. 2, 3, 4, 5--■f^^t Kn75>-7^N 

'^A)Vir:ymZMA^'m, l. 3, 3a, 4, 5. 9b- 
'NJf-tfb Fa-5- (7^h7t h'n-2, 5->>'4-^y 
-3-:79:^;l') --i-yh [1. 2-c] -^^y- 
1, S-iyr^y. 5- (2, 5 - ^-'^t^Vf- h 5b Fn 
75;U-) -3-^f-;l^-3-v-:7o-\.df-fe>'- 1 , 2- 

/t^-ifyiSIlil?^. t'S/'^a [2. 2. 2] 
F-7-xy-2, 3,5, 6-7"F5;^?;pJl<>-Kz:i6 

ifl) ; tro;>< >J F^Z:l!E*». 3, 3' . 4, 4' -f 

yt^X/l^*:V7'F5;^;l'.-K>'Ki:il7Ktl, 1,4, 
5, 8--^7:?VyT•F5;ir;^*'>-ISI:ll*!|%. 2. 

3, 6, 7 —f-yi^uyr-hy:^ji'jnymi:M7m. 

3, 3' , 4, 4' -t'7x-/^x-7^;^T■^5;^^/^^i^ 

>'^iS7ic!i). 3, 3' . 4, 4' -i^V^/l/i^'^x- 
/l^v7>'-r F5;^f/^>-K>-ltZ.iE7KlI. 3, 3' , 4, 
4' -7'F97x-;l'i^7>'^F9;<?;l'jK>'gSz:iE7fc 
if^?. 1, 2, 3, 4-75 y^F ^/ifyL-^i^'y^HilyJc 

4, 4' -fx (3, 4-i/';5r;P7j1"^i/7xy^ 
i^) i^'7x— /I'X;!^^ Fz:SS7Ml5. 4. 4' -fx 
(3,4- i^:^n^7ii^ X y ^ ) X ::^/UX;l'rf; 
>-i:*S7K!^, 4, 4' -b'X (3, 4-i^;^?/P;K^i^7 
xy^i^) v^x— ;l^7°o>'\°y^ii7i<!f5!ls 3,3', 

4, 4' -^N— 77l':tn-<yraf Ux>'TF5;^r;U-vK 
>'^*i7R!|%. 3, 3' , 4, 4' -b'7x-;PxF5 
;f}fU7nym—m7H^. trx (y^'yl^^) 7x::x/i^*x7 
>f y:t^-9-'f FZl*S7kiil. P-^x-b-V-b'X (FU 
7x— yt-^^/l/g?) niEyJcl). m--7a;-=:.^y-b'x 

( F i; y'x~/F7:5'/P^) Z.^!|7K!f5!(. b'X ( F U 7x~ 
-4, 4' -i/7x— yp-x— r;m*7K 

qtj, b'X ( F'J 7x^/^7 -4, 4' -i/'7x 
:=.;Fy ^ yz.mMk^ t'(7m^mr- h 5;i&/PiK>'iCi!l 

[0023] Ztli^co d tfa^ U -y FSJ-^ItK^^, 
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3. 3' , 4, 4' ->^>^x— 
yMH^yH^. 1, 4, 5, S-i-yi$^]yy'rh^:^/U 
:if^ymiimym. 2, 3, e, l-i-y^uyrh^:^ 
>P*VS?Z^teK^, 3, 3' . 4, 4' -b'':7x:=:;Ux 
h ^;*;l/:i^>^*7Mig7&W4 1 < . b°o;^ U y h 
*7K%fcJ;lA3, 3' , 4, 4' -b':7x-;i^7^b9* 

«2aiJUi^ffl^'^i:>-t!:Tffifflr^^. ^5^. (n) 

m~7ai^]/>'>^'r5y. 4, 4' ->-*r$y>-*7 
xz:./V'P«^^>'. 4,4' ~>^T^yi^yx,:=^/ux.i^y. 
4.4' -S/r$ys>':7x::i;i/x;i^:7^' 4, 4' - 
a/^rsy>^>'j;:::i;l^x;^7h>'. 3, 3' -zy^^/V- 
4,4' -S;^TSyb:7x::i;K 4,4' -S/'TSy^ 
yXr^UH. 4,4' -~i^^rSy>^*7x~;l/:2:-7^ 

1, 5-zy^r^yi-y:S^]yy. 5-rsy-i- 
(4' -r5y:7x-;u) - 1 . 3, 3-hy;<^;M 

y^y. 6-~r^y-i- (4' -~r5y:7^:=:;P) - 

1,3, 3-bUp<^/^'<>':/>'. 3, 4' -^T^y 
S/7:i:::::;l-X-T';l^. 2, 2 -bX ( 4 -T 5 y 7 ^7 

dj^i^) ^'o^^N^y. 2, 2-bx [4- (4-rsy:7x 

y^S/) yx::i;l/] ro^N-y. 2, 2-bX [4- (4 

2, 2-bX (4-T5yyx:::i/U') ^^1fy;l^:t 

uy'xj^^y^ 2. 2-b;:^ [4- (4~r$yyxy^ 
iy) :xju^sy^ i, 4-^"^: (4-rsyy 

^y-^y. i, 3-bx (4-TSyyxy 
^i/) Ky-^fy. 1, 3-bx (3-T^yyxy^ 
i^} ^y^y^ 9, 9-bx (4-r$yyx:::i;i^) - 
1 G-bHnryh^-by. 2, 7 -s/'rsy y/i^^ti^ 
y. 9, 9~\z:^ (4-r^yy:t.:=-/u) yju:^uy. 

A, 4' -;^f'lx'>'-bx (2-^'anr:::iU>') . 



coo 




— ^CHa 



NH2— ^^55:^^NH2 
(1) 

[00 2 5] '^j:}£<D^mm-Jr^y \ i^r^JirVyy 

^>'; 1, 1-y :^^>'^yix'>'S;^T5>'. 1, 3-y'u 

j^y-JT^y-. f'h^p^'i-vy-JT^y. ^yi^j^'f-u 
yi^T^y. ^^^^i-uyi^T^y. ^r^y^i^-y 
i^^T^y. y![ii^^:^^)yyi^T^y. yi-^^i-uyi^T 

4, 4--JT^y^y'i$^yi-i^yi^r^y. i, 

h^b Hn>^>::5^n^y:^S/:2:-uy^;7"5y. ^^-9" 
bf'a-4, 7-y:$^y-( yy:^lyyi^s<i-]yyi^Ti 



2, 2' . 5, 5' -f-h7^^on-4, 4' ->>^T^ 
ybyx:::i;l^. 2, 2' ~x^nn-4. 4' -i^TS 
y-5, 5' -i^^b^S/byx:::^;!/. 3, 3' -i^X 
h^>—4, 4' ->>TSyb:7x-;K 1,4.4' 

- (p-7x:::l/y-f yrnbUxy) bxr::^!;^. 
4, 4' ~ (m"-yx::iPWy7-nbUrV) by.r 

-uy. 2. 2' -b^;^ [4- (4-r5y-2-hu 
yjU:^uyi-/]^yjiy^y') yj^:=~;v^ ^^^yjU:^\:3 
Tu^^y^ 4, 4' -yrSy-2. 2' "bX(bU 
:7;l-::tn;^f';l/) b'yx>=:-;K 4, 4' ~bx [ (4- 
rSy~2-hy y^/l^:^^^^^;^) y^y^v-] -:t:^ 
^y;l^:tu\iyx.:::i/l^. l-'}<'f:^J^i^-2, A-V 

rsy^y-b>s i-f-h5T;5^y=^>^-2, A--jr 
sy^v-b'y. i-^y:5^x*y^>'-2. 4->^r5 
y^y-ify. 1 -^^w*y#i^-2. 4-s/r5y 
>^y-b>. i~>f^:5^T;i?y^i^-2, 4-i/rsy^ 

y-ify. 1 -r7l/XT-U;^:t=*>'-2. 4-i^'r5y^ 

. xb^x;^?y^>' (3. s-^^rsy^yvM 
;u) . ^>':^T;iry^>' (3, 3-vr^y'<^yVA 
)V) . A.^-*fT;^?y^>- (3, 5->>'T$y^>'vM 
/u) . :3j-^r$j'ir;'&y^>- (3, 5-i^^rsy^yvM 

/P") . 3P'j:;^T'U;U:t^>^ (3, ^--JT^/^yV-i 

. (2, 4->>'r$y7xy^i^) ^^NVu-^T^-h. 
(2, 4-v^T5yyxy^v') xrTUi^-b. 
(2, 4-v^r5yyxy^>-) ~4~hy 7;i^::tny 
f^/l^^yrx-h. Tia^S; ( 1 ) ( 2 ) r^Sti 

[0024] 




<2) 

y. hy>-^^n[6. 2. 1. 02.7] -^yT-'^^wy 
i;^;^f^;!^i;^r5y. 4,4' -yf^i^ybx (S/^n^ 

r^j'^^^y^)V-Ji^u^'^yi^£)£^-jr^j:^)Vii 

[0026] :itih(r>o'h. p-yx::^i-yi>T5y. 
4, 4' -i^'r^yi/'yx::^;^;^^?^^. 3, 3' -S^*;^ 
f';t^-4, 4' ->^*TSyb7x^;l/. 1, 5->>'r5 
y^7^i^y. 2, 7 -v^r5yy;'i/:ti>-y> 4. 4' 
-s^'r^y>''yx:::^;U'X— 7^;i^, 4, 4' - (p-yx 
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[4- (4~r^yy:€.y^i^) y:E.:=^ji^'} ^^^y)}^ 
itorn.'NV. 2, 2-b'"X (4-rsy:7x:::/l^) ^ 

=3r-^f'7^l-::tn:7'^n.'N">'. 2,2' [4- (4-r 

sy-2-hU:7;i^:to;^f*;i^:7:cy^i^) y^x^/i^] 
>K^ir:7;i^^orn>^N°y. 4, 4' ™v^r5y-2, 

2' -t'^X ( hU 7;W::tn;^f';^) b'7a::::i;l/. 4, 

4' -t*;;^ [ (4-r5y-2-hU7;^:tD;^^/^) 
7xy^>-] -:+:^^:?'7;l/>j-nb*7x:::yK 1 -^^^ 
^;*y^>'~2. 4->>'r^yO'-lf>'. l--:t^':5^v^^ 
;i^/^S/-2, 4-S/TSyO-lfV, I-HI^Xt^U 
2, 4"->^'rsy^y-t:>'. l-alyy.i^:=- 
;l^:t^>'-2, 4->>'r^yO'-feV. ^^'^fT';^?^^ 
(3, 5"S/^T5yOyW;l^) > :t::5'^f'^;<^y^v^ 
(3, 5-'Jr^J^yy-()V) . r7U;;<7^y;l^::t^x 
(3, 5->>'TSy^vyW/P) . av:^^:::.}Vit^>' 

(3. 5-s/r^y>Kvy'-f/p) . (2. 4->>*r^y 
7x7^^-) ^NVi-5T'-h. (2, 4~i;^*r^y7xy 
^v-) ;<T-rui/-h. (2, 4-->^'rsy7xy^ 

^) -4-hU7;^:tn;^^;K>^rx-h. JifB^ 
( 1 ) i^i:Xf ( 2 ) T^^fl^it'^mmi'±L<. 4 , 
4' -S/TSyS^'^x^/U^^^^^. 3, 3* ~S/;>^f';I^ 
-4. 4' -v^r5yt:'7x::::/K 4, 4* -i^'TSy 
i/7x:::;I/X— 1 -^^l^xX^y^i--- 2 , 4- 
S/^rSy^V-tfy. l~:^^'^^x;^^y^i^-2, 4-S-^ 
r^J^y^y. l-::?l^;^7^U;l^:t^>'~2, 4-s;^' 
r5y^>'-tf>. 1 -r?l/::?.:$? rL/P:t^ 5x^-2, 4-5/ 

rsy^>''^>. ^^^T^'pjy^v' ( 3 , 5-i>'r^y 
^^•yM;!^) . i^t^^'^f^'^e^y^i^ ( 3, 5-$;^r^y< 

vy>f;P) . nl/X7"U/W:t^>' (3, 5-v^TSy< 

>'y^;^) , (3, 5-5;^T$y-^ 

>^y'>f/^) . (2, 4~i^Tsy7xy^i/) -^nvi^St" 
-h. (2, 4-xr5y7xy^^) XT^ruu- 

( 2, 4-s/r5yyxy^>') -4-hy7;i^::t 

nyf-;KyVx-h, iiase ( 1 ) *3i:tN' ( 2 ) 

[00 28] :ic^mM\^^^fivm^\hLx^t. ^yr$ 

mt\f. N-yf';l^-2-b'ai;K>-. N, N-S^'^f- 

yl^r-bbr^K. N, N-$/y^;^4^;UAr^ 

>'milgffi?#*!E; m-:^WWK ^v-l^y-^K 
mfhZ.hifiX^^t. Ciix^fi. *5i&^/::{±2ffli.:i±^ 



[0029] ^%mhzis\^xm^^p>tihm^mmu. 
m^<^m^im(^mmm^^^^t:LthX'^^. mm 

t:'-X7xy-;WA®x;fc^i^Mfl§. 7xy>-;^y 

^MX;i^^>'TO, ^ l^yWl^y ;ii7 / ^Mx.^:^ 
^i^ffiJJi. »^^cBiW]^x;K^£/fflt. ^^y^i>';^xxT- 

IW. «*g^x,i^'^S/ffli, x,1^^5xS#WT:;^'J;MS 
m^xKtmmx^^h. rUMiPnti±. Mi.{fX)K7-^ h4 

ooE. i«i3oo2 {^miamit^JM in) m) . 

xbr?— h828. Ill 1 5 2. XTK^^^-y ^ 1 8 
OS (vWti/x;Px?K=^v' («) M) *i:'SrW^^<lt 

[ 0 0 3 0 ] § irai^^^tlxrK^^-ir^^t'grJfe 

^mm^^m. mmK^^w&<m^^^^x\ i- 
[ 0 0 3 1 ] ^ ^wmm^nmmm. mm.h(r)m 

mtl^. 3-T5yTnh7l^MJy h^S^i^^y. 3- 

rsyrobvi^huxh^^^^v-i^^y. 2~-r5yrnb 

;l-hU;^h=^>'i/7y. 2-r5yrab7l^hUxh^ 
i/i^^V. N- (2-T5yxf-;P) -3-r5y7'n 
bvi^buy b^^-^-^y. N~ (2~-r5yx^-;l.) - 
3-rsy7*abV^yf-;l'i>*y h^i^i^^y, 3-^lx' 
H7'nbVWhUy b^i^i^^y. 3-'>U'f Hrnb 
/l/hUxh^v-ix^y. N-Xh^^';^;P;K:::^yl^-3~ 
rSyrnbVPfUy b^i^i^^y. N-xN^>';^?yl^ 

^'-;i^-3-rsyrob7i'hyxh^i^i/^y, n~ 

hyxh^->'yU;l-7''nb7P'bUxf^l^>'b ur^y. 
N-hU^h^v-i/U /l^7°n bVl- h y xf-l^ y b u r 5 

1 o-hyy h^i/'^i/y/i^-i , 4. 7-hyr 
^f^y. 1 o-huxh^ixi^y/i^-i , 4, 7-h 

yTW;^?^. 9-byy b^i/>'y;l^-3, 6-i>'T 
^y-jur-^'r-h. 9-hyxh:3^.i^^y;l^_3^ 5 

rnbVPh yy h^s>i/7y. N~^yi;^;i/-3-rs 

yrnbVl-hyxh^i^S^^y, N-7x:::./U-3-r 

5y7'obvwhyy h^v-i/^y. N-~7x~;t/-3- 

rsyrubvi^hyxh^yi^^y. N-~b*x 

Xf^l/y) -3~r$y7'nbVPhy;^ h^v-i/^y, 

N-b'x (:t^>'x-f-ix-y) -3-rsyrnb7i/by 

xh^v-^-^ytJiV'^ffl^e 3-2 9 19 2 2^^^m 

Mm^'r h y:^^i^7nymiimA<.m tr^ ym^-^z^^ y 

[0032] ^^^EW 
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L<{iO. 001~l/zm. J:i3#4t<{40. 005 

~0. 5A£mfS..g., 

[ 0 0 3 3 ] ;j^:v mia^ y r 5 •/ ^ 

mm.}L\JX\t. 1 50nm~8 00nmC0«iftS:*^ 

■S ^i'h^fc J: If^Wmkm ^h^t ti^T% ^ „ 3 2 0 
nm~4 5 0 nm£0^*S-^rr^^J'hJS:;&W^ Ll^, 

A v-^vv^ T)U^yM%^yy°. ^-^yy^yy. x 
^ i^-^-u-^-mTb^mmx'^ h . mmn± l\ 

im-thmco^mzi. m%h ^ t t>^x'% mmz 
{i. mw&h LT 3 2 0 nm i y)m\M^<^mmim. 

[0035] talBjKll r 5 -y ^'^JSMtc^gcMlft^MML 

[0036] mmmw.i!i^iimm<mmjMt:m\:.x 
—&zmm^ixx\^hi^-^. »Kiaffi{±5 0— 3 o o°c 
cr>mmxhh:itti^i^±L<. i 5 0~2 5 0'Cc7)MH 

^<7)s;«SJK{± 1 0 0-3 0 O-CtfOiifflT-Jb.g. c: t #W 
iL<, 1 5 0'-2 5 0°CcOliHTfe-I.C:i:*i§^>t^|ff 

*tv%o !|*(c^*Lv^^mi. «^&sia**^>. 150 

~2 5 0°Cc7)«!H{-^S«l«SK^-ei ~1 0'C/i}-« 

[00 37] $^>fc, i^^tCjett, jiM^l 5 0—2 
5 0'C(OimxilifimmLX-( S H-fl^KJEESr^fcjWf 

[0038] 



^'^j^-g-NESA^. In2 O3 -Sn02 J&»^>^ 
[0039] ?miarfiI^'»^pfcl^tT{±, a«*3j:tX 

iz. m.tsxt/^mvm±iz. ^i^mm.z^9y-^m 
it^. ^:^^—hmimm-?>:itiiX'^?>. 

[0040] ^g^^^^. 

^■kmi±,xm^)Vkmm-h, ^^\^x\ mj^)v 
5r. m^fzm^ifimijm^bhnm.x'im.x^fc.Wc. m. 

[ 0 0 4 1 ] tr. ^(omm^zm^Mcommfrmti^^ 

3K*-i6i k m^eonm^m-x o izmmc^^ *) 

;iti>zx'o. m^m^mi'fri, . m^m\^mm$m,^ 
fif^ 2 ^comwL^zti if h.mmi- fzwrnmytmrnmcom 

nmim^-th^btzj:^. TNmttinsTNMfm 

[0042] mia^^-^l^iJi: LXht. M;t(f ffi-fMisi: 

iT^^i^mmm^m^^^ ; t ^<x^ t . 
[0043] mtm^t Lxit. ^ v ^m. 

■t^hmm^i'<.. ^ij^-Jdrx-y^^-xj^jgH^H, rv 
^"^ysm^. t>'^D:t^:5'^»MfH. ^a.^'^ymm 

•^x— h , 3 i^x-f y .K^— h^ton Ix-Xt- y -y 
^m^mffa^C-l 5, CB - 1 5 (^;P^at^) i: 
LXSm^tiX^^hX-o^:^-(^ fmm^ S ^> t:^JD l 

i^'yx>-p-TSy-2-;^f-;l^yf-;l^j^>-^^— h • 



[0044] m^^)V(r)mmzmm^fL^m^w.b lx 

[0045] 

[fi^M] ^wmmm^m^m\^xm.mmm^mm.-f 

I*lSB$-##-rs ^ t ifiX^ h COT, «fefec7)3ei2|tl^fc J: 

-^fz^-^{z]t^XWmmtisi.XJ^'^%m^(r>mixt:.mik 

ti^mi:m^x'^h. 

[00461 

[0047] y'xii. mT<7)##^J. l?liSMfei:t<JtWJ 
[0 048] IBl^lW^Wl. 

LJt:f-7-r-< y-^mm^ (5CB) «:fflv^fcm^'Hi. f* 
[0 0 4 9] 7V^;PhA. 

[T. J. Schffer, etal., J. A 
PPl. Phys. , 19. 2013 (198 

0) ] izmM<^if'mzmmL. He-Nei^— r-^es: 

[0050] 

eorioMiakrttcfci/^T. mj±5v. mmm^OfjL 

sec c7)/nVI^J:^,^E^ 167msec <?)X^n°>'T1iS^:S 

6 7msec miZiiif^ S^?a^a*3g^tfO«l#IEffi2- 
ail^LT. C ( V/5 ) X 1 0 0 [%] 3 tr^ib 

[00 51] -^fifel^ljl 

3,3' -iyjt'i-lV-A, 4' -i^'rsyf^x::^/!^ 
0. 1^:;K2 1 . 2s) b3, 3' , 4, 4' -b'7 
j; - h 9;*yl'xK>'Ki:iE7j<tJ 0 . 1 ( 2 9 . 
4g) S-N-^f-/P-2-b°DU H>-4 00gtC-^»$ 

S-^-C-6B#raR^ESit?to #^ix/^mc:N-^^ 
;U-2-b-nU Kyt:J:'?«3B?LTfflJP^i-iSK2. 5S 

M%cOj§7lffii: L, ^<50«^g^?Lf^l/xmc7>7-< 
)\^^-X-¥'&L. .ffUrS -y ^-M (lilT. «-^*l ah 



!(7) 003-255349 ( P 2 0 0 3 - 2 5 5 3 4 9 A) 
[0052] ^m\2 

3, 3' -i^yii-)V-A. 4' ->'T ^ ^h'y s.-Jl^ 
0. l^fHzi^tX4 . A-Vr^JVys.—}V^9V 
0. l^;t^(19. 8g) ^fflV-i^fflfi-^JigMl tPI 

[00 53] ^wm3 
.^'jrs-y^'^tDa-^. 

3, 3' -i;';^^;U-4. 4' -v'T^ y'b'7x-;^ 
0. \'^lViiiJf3, 3' , 4, 4' -b'y'x:::;U7^h 
7;^?;U;n>g!~**!f^ 0. l^;Kc-Ri.T4, 4-i? 
rsy>?:7x-/ux— o. i^;K2 0. 0g> 

JltXbn;^ U hKi:iE;'M^ 0 . 1 ^:;K 2 1 . 8 
g) *fflV>Jtflfi{i^)je;^Jl fclBI^tCLT. ?KUrS-y^' 
IK (OT, fi-^#:3 a i: t ) Sr-t-^^-TI. fe^HlSlSJ^'J 

[0054] ^m^A 
jK'JrS-y^^^cDS-^. 

3.3' -v';<^;U-4. 4' -i^'T 5>'b'7J:-;^ 
0. 1 ^r^HcftxT 3 , 3' -v;><^yP-4, 4' 
r^yb^x-zL- 0. 098^;K2G. 8g) 
V-X ^ :r:/U:t^ >- ( 3 , 5 - 5 y ^ >- zP ) 
0. 0 0 2^;K1. 0 5s) Srfflt^/sm-a-flaMl 
i:|Hl«tCtT. ^■'JrS >y^'S! (JilT, a-^#:4att 

[0055] ##^J 

#flgM 1 xnhKfm^wkm^ . I TOM5&»^>^^a 

/xmfc^^ J:-3tcx.e>-^— SrfflViTM^L. 100°C 

T-lPtramilL, «^*l aco?iM^fMLf^„ 

[0056] $ ^J:, ^^OSK^ 2 5 O'CT- 1 5^^. -\ 

Ts fi-ir*l b ) cOlflitLfc. 

[00 57] z.<n>mmz. '^^r2ym.<rm^m-^mifz 

5 0 0 r p m , Xx-s^'^O^l!)^ 1 c m/#T7 b' 

[0058] iJCt-. — ^^C7)5 b'y;rMa§tl.:^c*«cJD?K 
^WMm:^h^h,^tt(r>^m\,z^ Itfgl 7;um<5D®e 

iofc, LA^i>^b>^:ft-r6iAi:il:3£^SJ:ofca^a-^i:) 

[0059] ygnmAP J: *r<5DM«rat^. 

^-Vt" ^ -y iJ'MMS ( y/Wy Z L I - 1 5 6 5 ) 

5 0°CtcjD^L./cf*. Mia*t:'«;}^t. W^o:>mi(nn 



)(8) 003-255349 ( P 2 0 0 3 - 2 5 5 3 4 9 A) 



fz. mffi 5 vs-epjp L/C t <!•?>, mnLfzm±cooN- 

[00 60] HMC^IJl 

Lit, ^ico^^l 5 0'C{c«}$Loo. nmhZ. ffiJBE 
7KM*TtC<j:'9. «3te7^/P^'-SPF-50C-32 

ftt«L/Co § /^{C, 2 5 O-CTl 3-9fm S H-ft^ 
jra^tftK ^H&M-^fjsl ht.Z^mLtz, 
[ 0 0 6 n iJctC, ?Sffiffi|ftlll^^«fa^i?-y:Sl*I* 



[0 0 6 2] :i^m^m[^^commm^mi±. m^Lfz 

[0 06 3] IUfefiaj2~4 

^fS.m2'-'4X'm^tifz. m^^2 a-4 a ^^m-t& 
mmimim^^fzmm. mmmi tnmi,zvxm^ 

m^mf^miMM-ch-otz, mmmitmm<^m^T 

mmim\itfzb:i^. mMtfzmKcooN-oFFiz 

[0064] :Lnii><r)m^?m'f^ru^fi- hnnj: 

[0065] 
[*1] 
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9 9 



[00 6 6] itKMl-4 

-^^^j 1 ^4X''i§^tLfzmmimi^m\'K ^mtm 

«IK*«Jitca-^*l a~4 ai<mm^jB^Lf:z, 

m^mhnmhzLx. c:ix$r2 5 0'CT'i 5^^ra^ 
Mat, btc^j^L/s. c:<?)?siifc. mmmi 
tnm\.zLxmm.m^tm^mmM^'^^-K #^>tT./sMft 

[0067] :ifii^<^m^^ym'f-i>zt5\\x\i. 
commm^mn. ^^-rtihrnmLtzmi'mcomm^'^ h 



[0068] 

mmtii J: wmmm^crtmtfzmMMmmmmx'^ 

±fz. im^fi(r^B.mmm:m\^xm^^ivfzmn 
u^mm\m-^^mvj:\^hfi)h. tns. stn 
mmcr^m^mh. \^xm\^fz'^-^\zm'<'^mviSk^^9rom. 
m^'f-bmtyK. m^<^^mz-miiizm.mx%. m 

)£(rm§mmzmmizf^\^hKh . 
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